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-kf&M 1 «b£& 1 4 ) 

(1) 2, 2' - vyo^e tf 7^— ;uco^ 

T ;U 3* >#HmT> 1 , 2-yya^>^> (25 g , o. 1 lmo 1 ) £&tKTHF (240m 
1) (3^^ L K 7 << 7 -4 7,/* 9 J -;U^-67t Iztfil® Ltz a Z ft izn- 7*^)1, 
y^A/^*ifV*gft(1.50mol/l, 35ml, 53mmol, 0. 5eq) £ 5 ftfrtfX%*\Z 

mTLtz. -Grcximmmwm, m.WLXsmmmw^tz 0 mm^mmmm, 

ffcTV^-^/^K^UOOml) &7jD;iT. W«JS£#3tU mWki&7k(50m\)X 

mmm-*7*is*?&-em&, mm.^Lxn&m.w(.cz.\%)zntz 0 z. 

.5g, 57%) Znfeo 

'H-NMR(CDC1 3 , TMS)<? 7.2-7.4 (6H, m), 7.6-7.7 (2H, m) 

(2) 2-7x-;l/-2' -7*U=EE? x.^)]s<D-£j& 
7;P=f>l?fflM~K 2, 2* -^ya^&tf^i-^O.Sg, 30mmolk 

**a>§K3.7g, 30mmolK f h74X ( h V 7 i.-/l*X7 ■<>) /f7 V7 A (0 
) (1. 0g, 0. 87mmol, 3% Pd) £ h ;kx > (75ml) l^fr U h U -7 (9 

.7g, 92mmol, 3eq/46ml) *MZ.X\mt%M%L U — Ltz 0 fiffimZftML 

> issj^*fcK (50m l ) -^fc?#. a&Ktta^ ^^>7A xifcM, mm%£ l -agjtfe 

^-JfrZntZo ^n%i7A?nvb^77^ (*>«; *y;V/^*-^>, tfU^ 
^if> + 39«^^na^ * *&i;i'v*if-> + 5%S? ? a n p< ? » -?iitSLTM 
fe*>f;K6.5g, 70%) £?#/c 0 

'H-NMR(CDC1 3 , TMS) d 6.6-6.7 (1H, m), 7.0-7.6 (12H, m) 

(3) 9, 1 0-tfX (2 - (2-7i^l/7x-W 7^-;U) - 9, 10- 
-^b Kd + v/ - 9,10 — h K □ T > hv-tr>^^ 

T^=3*>SIHmT. 2-7x^-2' -ya^rt:7^-;K6.5g, 21mmol, 2 
. 5eq) *^7j<h^>(25ml) ^tKTHF (25ml) U F7^7^ 
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7,/* *? y-/U&T—30°C {Z<$%lVtz a mien U ^ -7 A/^-* 
$Kl.50mol/l, 15ml, 23mmol, 1. leq) ^flO*.^ -20r T 1 IIJIfflSH^Lfc. 3*1 
{ZT >b7+; > (1. 7g, 8. 2mmo]) ^^D^T-20 6 C^ 1 B#|Hk 2 

VtzmfoZZftlL^ ?K *9 J—)W 7-feh>«UTSfeil*:(2.96 53«) 

'H-NMR(CDC1 3 , TMSU 0.47 (2H, s), 5.7-5.8 (2H, m), 6.3-7.4 (30H, m), 
8.3-8.4 (2H, m) 

(4) 9, 1 0-tfX (2- ( 2 - 7x^7i^) 7x-^) 7>h7t> 
1 4 ) 

9, 1 0-bT* (2- (2-7x^7x^1 7x-;P) - 9, 1 O-^t 
Fn#i>-9, 1 0-^t'Kn7>h7fe>(2.9g, 4.3mmol) &ff£&(45ml) UHS 
57% J:Mb7K*l*(6«l. 45nmol, lOeq) SripAflOO TCC 6 m$MWlsfc 

;K T-fe h V-?&#LT^Hfe@#:(2.4g, 88%) 

'H-NMR (CDC1 3. TMS)<? 6.7-7.5 (34H, m). all-H 
tSi&m 2 «b^% 1 5 ) 

(l) l - ( 2 -y*a^7x.^/u) 1-7 ruxD^ffi, 

T;U^>#fflmT> 2 -7*nt 3— K*OH£ >(7.0g, 25mmolK 7^7? 
D>lK4.0g, 23mmolk rh7+X (h 'J7x-;l/*X7^>) A7v^(0)( 
0. 5g, 0. 43mmol, l. 7% Pd) £ b > (50ml) U h »J -7 A 7 J<^ (7 

.3g, 69mmol, 3eq/35Bl)*^Tl0^lfflS?ffiU —BtoKllU/b. W«»*^BiL 
> ia^0^7K(50ml)T?^. «teKttH^^ y7A«, $88fc§£LTftfe*- 
-OU&f#fc 0 3tl^i7vA^D^ h ^77^ (y'JA^I//^t>, ftt-^ 

fe$H*ll(5.4g, 83%) 

2 8 
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•H-NMR(CDC1 8 , TMS)5 7.3-7.8 (9H, m), 7.90 (2H, dd, J=8Hz, 2Hz) 

(2) 9, 1 O-Hx (2 - 7x-;b) -9, 1 0-^fcFa 
^ — 9 , 1 0 -i?h KoT> h7t>®^ 

T;l/=f>»BB5RT^ 1- (2-^*71^) "7 * U > (5. 4g, 19mmo], 2 
.8eq) (25ml) £&7jcTHF (25ml) K^-fT-f 

SK(1.50bo1/1. 14ral, 21mmol, I. leq) %1B%.~C^ 1 B#|HUl#Lfc. Zft 

IZT> h7+7 > (1. 4g, 6. 7mraol) *Jn^.T-20°C 1 BfRfk ISt? 3 mfflffift 
U — HfeifcgLfc. ^tl^t^P^bT -7 ^7K^ (20ml) ^*D^T^ 

i;fcffl#£3BiJU 7j<> *9J-fc^ T-feh >T?^tre'fe@^(3.5g, 85%) 

l H-NMR(CDCl 3 , TMS)5 -0.20 (2H, s), 5.76 (2H, dd, J=13Hz. 7Hz), 6.2-7. 
7 (26H, m), 8.43 (2H, d, J=8Hz) 

(3) 9, 1 (2 - (1-^-7^) 7x^) 7>h7t> (-fk-^5 
1 5) <D<£®. 

9, 1 0-t'x (2 - (l-t7f^) 7x-;i/) - 9, 10-?tKn*i/ 
-9, 1 O-^k Fa7> h7t>(3. 5g, 5. 7mmol) *f^B?(80ml)CfKSL. 57 
% «fc-MbzK3&H(15ml, 0. llmol, 20eq) tT? 7l$ra«#L;fco Km 

■feb>-e^LTSfe@#(3.2g, 9696) fefffc. 
'H-NMR(CDC1 3 , TMS)S 6.7-7.5 (30H, m). all-H 
3 (fb^ 17) 
(1) 9-7xt>M/>*n>i©^ 

T^^>HH51T> 9 -7ot7it> hU>(15a 58mmol) *^StK-X-— 
(150ml) Kl&frU K^-fT-f'X/y ^y-;U^-e-35°C{3^SPLfc 0 ^ntiln 
-^;UU^A/^lf >?g$a.50mol/l, 43ml, 65mmol) *S5TL. -20TC 

2 9 



WO 02/38524 



PCT/JPOl/09659 



-e i mffimtisfc* fcmm&m z - 67°c t^ap u hnvyn^i/^xs 

7ml, 0.16raol, 2. 8eq) ©M7K^-x;H^^(30ml) ^iDX.T. -65°C B#Fb1. ^ 

^2mmmnL, -^n/c 0 a^g^tu^ ms&R^a50mi) ztw*. 
* is ^Atm mmmik Lxm t>ntzmw&^*v lx (io s 

'H-NMR(CDC1 3 , TMS) 5 7.6-7.9 (5H, m), 8.17 (1H, s), 8.5-8.8 (3H, m) 

(2) 9- (3-ynt7i-;l<) 1 *i~y M/>©^ 
7;^'>iaiT> 3 -ya^ES— K^>-tf> (7. Og, 25mmol), 7it>M/ 

V;ffa>gK5.0g, 23mmolk T^b^X ( h 'J 7 7 ^ V) /^v-7A 

(0) (0. 5g, 0. 43mmol, 1. 7% Pd) £ h /l^> (100ml) teigjfr U h V * 

?g?ft(7.3g, 69mmol, 3eq/35ml) ZtiuZ-XlOtiffflMffils, — HSIlfc. W*tJS£ 
L „ g&fQ^lfezK (50ml) -e^c#. MtK^Mv 7** v 9 A Xfg^ L X 

rcafe^S (6. 5g. 85%) £t#fCo 

! H-NMR(CDCh, TMS)5 7.3-8.7 (11H, m), 8.76 (2H, d, J=7Hz) 

(3) 9, 1 (3 - (9-7xt>f'J;l/) -7^-;U) - 9, 1 

T;U3*>#ffl^T. 1- (3 -"/a* 7 *:=.;!/) 7xt>hU>(6.5g, 20mmo 
1, 2.8eq) &&7fcMl^> (25ml) fc^THF (25ml) U Kv-f 

T-T x/y- ? 7-;M&T— 25°C ^^PLfCo tniCn-^'J A/^+-9- 
>?g$£(1.50mol/l, 15ml, 23mmol, 1. leq) £iD*"r. ~20°C t? 1 B#^#L/c 0 
Ctli^T >h74; > (1. 5g, 7. 2mmol) £#0AT-20°C T 1 l$RL SfflT? 3 B#Ph1 
«#U -lifoftgLfco KP5^tl('^W^b7> ; E-'7A7K^(20ml)*An^ 

-r^DfcEH^^S'JU 7K. y*/-;K thz b >x&?§* ltS€lSI#(5. 9g, q 
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uant) %%tZo 

'H-NMR(CDC1 3, TMS)5 -0.16 (2H, s), 6.06 (2H, s), 6.4-7.0 (12H, m), 7. 
1-7.7 (12H, m), 8.20 (2H, dd, J=8Hz, 2Hz), 8.4-8.6 (6H, m) 
(.4 ) 9 , 1 0-a (3 - ( 9-7xt> h VjU 7x-iW 7>h7t> ( 
itfi® 1 7 ) (D^m 

9, 1 (3- zci-ybV )V) ~7*.~)\s) -9, 1 O-^tF 

o^>-9, 1 0-^tKa7>h7-b>(5.2g, 7. 3nunol) <^HF^(120mO izJR 
»U 57% J; ott^MQOinl, 77mmol, 10eq)^D^.ri00 °C T? 6 B^RBAM* L/c 
o K^^^50!K ^0^7X^(40ml)^D^.. @#£5S'k tK. 
;K T-fe h >T»^L-cefe@#(5.0g, quant) £*#/c 0 

'H-NMR(CDC1 3 , TMS)<5 7.0-8.5 (34H, m). all-H 
4 (itizW 2 0 ) 

(1) 1 - (4 -zTa^y VlsXD&m 

T)U3>mm%T, 4 -7"n^3- K^>-fe?>(7.0g, 25mmolK l-b"b>>-K 
n>l?(5.7g, 23mmo]k fh747; ( h 'J7x-;l/*X7^ >) M*7i?'7A (0) ( 
0. 5g, 0. 43mmol, 1. 754 Pd) * h > (50ml) U jftS^ M) * AtK^ (7 

.3g, 69mmol, 3eq/35ml) ^iP^-ri0B#p B ^^t U — Ift^C Lfc 0 #4$JB£#1XL 

<OV&&iz 0 £*l£7J7A?n-^ h ^77^ (5/ y*Y;iv''Mr ftlc^* 
tV+My^an^'A *»t^+*V+10X •^dd^>) ensure 
fe£H*H(6.6g, 80%) ZmtZo 

•H-NlflKCDCU WAS) 5 7.3-7.8 (lift, m). 7.90 (2H, d, J=8Hz) 

(2) 9, 1 0 -tfx ( 4 - ( 1 - W=-M 7i-;i/) - 9 , 1 0-ykFD 
+ ->-9, 1 0-^tKn7>h7t>oM 

T^V^ffl^TF. 1- ( 2 -7*n^7x-^) t°U>(6.6g, 18mmol, 2. 8eq 
) ^M7Kh;^>(25ml)a:^7KTHF(25ml) 0«|t^U K7^7^X/ 
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.50nol/l. 14ml, 21mmol, 1. leq) &in*."r, -20r TM B$HfflH*Lfc. 3tl(^T 
>b7*/>(1.4g, 6.7nunol) ^Mt-20t 1 BfH 3 B#|HI«# U 

-flfc&fi Lfc D EJfiSB^I&tel&fflatf bT 9 A7K^?S (20ml) £#D;i T£ IStz 

®#£5BiJU tK. r-th v^fc#LTGfeS#(4.5g, 88%) £f# 

'H-NMR (CDC1 3, TMS)<5 -0.20 (2H, s), 5.76 (2H, dd, J=13Hz, 7Hz), 6.2-7. 
7 (30H, m), 8.43 (2H, d, J=8Hz) 
(3) 9, 1 0-tfx (4- (l-fb-;u) 7x^;« 7>h7^> UttiM 
2 0 ) 

9, 1 0-tfX (4- ( 1 -yfU— )D y^-jU) -9, lO-^bFn+i/ 
- 9 , 1 0 - 5? t K □ T > h v -fe > (4. 5g, 5. 9mmol) £K® (80ml) izBm U 57 
% J: -9fb7K^(15ml, 0. llmol, 20eq) ^D^-TIOO °C T? 7 B#Rffl£# Lfco ^ 
^g-a-%^50% ^ffiO^7K^(30ml)^iinx.> 7K. T 

■fe b >-^^LT6feia#(3.9g, 90%) 

'H-NMR(CDCl3, IMS) 6 6.7-7.5 (30H, m). all-H 
5 ({b^ 2 2 ) 
(1) 2-fc*-7^-;Mfn>g^J& 

T^n'vSiia^T. 2-ya^Etf •7^^.;K20g, 86mmol) £$£7K^-xM200 
ml) t-H^U K^T-fX/V ? 35°Cl3f££PLfc 0 dtl(;n-7* 

^;U<;^^A/^^-9->^(l. 50mol/l, 63ml, 95mmol) £$TFL-> -20°CTM 

mmmw^tzo Kmrn-smz-wt k}££pu h v << vrD^^^ > (50mi, 

0. 22mol, 2. 5eq) <7^7K^ (50ml) Z]}Q?LX^ -65 0 C"e 1 mffl, MiElT? 

2mmmwL^ -ttiL/c„ Ecmm^mzm *&m7j«£(2oomi) ^d*.-^ 

St? 1 B#Fsm#^. #l8JB£#fl$U l^^7K(50ml)T^. &7M®^r^> 
7A«, lt^*LTt#^n/c@#*-s^^>T^L-cafe®#(llg, 62 
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%) zmtzo 

'H-NMRCCDCh, TMS)S 6.74 (1H, d, J=7Hz), 7. 1-7.4 (8H, m) 

(2) 2 - (4-7'n=B7x^) k'7i-;l/0^ 

T)U>mmm.T, 2 -yu=E3- F^>-bf >(7. 9g, 25mmolK tf7x.-;U;*f 
n>^(5.0g, 25mmolK ^h^ + X (h'J7x^l//}sX7^» /^v^^A(0)( 
0. 5g, 0. 43mmol, 1. 7% Pd) £ h /bx > (60ml) U ££^7" h V V 2*frWK (8 

.0g, 75mmol, 3eq/40ml) &2lD*T10l$raaRfEU — IftftlLfc. W^Jl^^IRL 

$H*il(6.8g. 88%) *mz 0 

'H-NMR(CDC1 3 , TMS)5 7.3-8.7 (11H, m), 8.76 (2H, d, J=7Hz) 

(3) 9, 1 (4- ( 2-7^-;U7oc-;u) 7^-;b) -9, 10- 
v?tb*n^->-9, 1 0-^tKn7>h7t>©M 

7;^>ffflIT, 2- (4-7n : E7x-^) K'-7i-;K6.8g, 22mmol, 2 
.5eq) £;&7j< h;ux> (25ml) ^MtRTHF (25ml) ©«^it&te$g#>U K7^7-f 
X/^ ^/-;U^7?-30lCl3^iPL/i:o 3tl^n-^;by^>7A/^+if>^ 
^(1.50mol/l, 15ml. 23mmol, 1. leq) $ri)PA.T N — 20 < tl"T 5 1 B#FbJ8I# L/ fc 0 £*i 
£7 > h 74 7 > (1. 7g, 8. 2mmol) £#D;LT-20 o C 1 B#f H ^ ^^"e 2 0#Fs^# 
U -ttltfe. R^^(-»^bT> ; e-'7A7K^(20ml)^DX.T^ 

DYc@#£;5#JU 7j<. T-feh>-e^urefeia#(4.9g, 89%) 

'H-NMRtCDCh, TMS)5 5.7-5.8 (2H, m), 6.3-7.4 (30H, m), 8.3-8.4 (2H, m 

) 

(4) 9, 1 (4- (2-7i-^7x-^) 7 7>b^-fe> 

ut&m 2 2 ) (D^m 

3 3 



WO 02/38524 



PCT/JP01/09659 



9, 1 (4 - (2-7x^7x^) 7x^/1/) -9, lO-v't 

>-D#i/-9, 1 0-^tKn7Vh7t>(4.9g, 7. 3mmol) £@^g8(70ml) ^ 
?§U 57% «k -MbTK^SKlOml. 77mmol, lOeq) ^P^TIOO TC T? 6 ^IHHJH^UA: 
o ^m^tl(-50% ifcii ^MteMSSft (50ml) Srfln*.^ B4*£38lk zK. 
;K T-fe h>-e^LT^fe@#(4.6g, 88%) £?#fc<, 

'H-NMR(CDC1 3 , TMS)5 6.7-7.5 (34H, m). all-H 
^J&m 6 (<fbl=r^ 1 (D^m.) 

(1) 9, 1 O-tfX (4- ( 3 -7i^/l/7x-;l/) 7x-il/) - 9, 10- 
S?tKD*i/-9, 1 0 —V fc Fa7> h 7^>©M 

T/I/^VIBI^ 3- (4-7*a=E7x^) tf7a.~M6.8g, 22mmol, 2 
.5eq) h /l/i > (25ml) <hM^<THF(25ml) 0>?&&$g$il;:$gfr U h'7-Y7^ 

* y-;U*re- 30°C{-^*PL/"Co £*lKn-7>;uy^7A/^*1J->}t 
$fc(1.50mol/l, 15ml, 23mmol, 1. leq) ^in^T. -20°C t? 1 Bf ffljftft Lfco -tl 
IZ7 > h 7+ J y (1. 7g, 8. 2mmol) &flDX.-C-20t 1 B#Fb1. Mt? 2 Bf 

U -WiUfcc j^^-a-tJ^ISfa^bT> : e^7^7j<^(20ml)^ip^-r^ 

Dfc@#££giJU 7k — JK T-feh (5. Og, 91%) 

'H-NMR(CDCl3. IMS) 5 5.7-5.8 (2H, m), 6.3-7.4 (30H, m), 8.3-8.4 (2H, n 

) 

(2) 9, 1 0-tfX (4-3-7xi^7xi;I/) 7*~;U) 7>h^-b> ( 

i ) o&m 

9, 1 O-a (4 - (3-7x-^7x-/b) 7x^) - 9, 1 
Kn*:>-9, l 0 -i7b FaT > hv-fe>(4.9g, 7.3ramol) &fi£BK70ml) tZ® 
iU 57% «fc9'fb!KJ£K(10ml, 77mmol, lOeq) fcin^TlOO TCTf 6 B#^#L/= 
o RJCIB^»^50Jt ^^lteK^(50m])&Jn*.. H#*5S«k 7K. 
;K 7fch>^fe^LT&ftfeH4*(4.1g. 79%) Sr»A:. 
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'H-NMR(CDC1 3 , IMS) 8 6.7-7.5 (34H, ra). all-H 
^f&M7 {Qz&fo 2 <DiSl&) 

(1) 9, 1 0-tfX (4 - (3, 5-^7 1 -)l/7x-/l/) - 9, 

Tfr^ymfflMT, 1, 3-^7x^-5 - (4-7*n=E7i-;l/) ^>-fef 
>(8.5g, 22mmol, 2. 5eq) h ^ > (25ml) tMjkm (25m]) (OU^U^ 

>^(1.50mol/l, 15ml, 23mmoI, 1. leq) £7)0*. T N -201: -?1 
Lfc 0 :nC7 > h 7* J > (1. 7g, 8. 2mmol) &2>D*.-r-20 e C t? 1 B#f B 1 

^(2Oml)&7jD^T£DYz0#£^iJU tK. 7-irh>^Lta 
fe@#(16g, 90%) £f#fco 

1 H-NMR(CDC1 3 , IMS) 8 5.7-5.8 (2H, m), 6.3-7.4 (30H, m), 8.3-8.4 (2H, m 

) 

(2) 9, 1 0 -tfX (4 - (3 r 5 -v?7x-;P7x- ;P) 7^ — ;U) TVh 
(^^2) 

9, 1 0-tfX (4 - (3, 5-y7x-;l/7x-^) 7x-M - 9, 10 
-^tFo4^-9, 1 0 — ti KnT>hv-k>(6. Og, 7.3mmol) £I1^(70m 
DicJR»L. 57% J: v tt*^ (10ml, 77mmol, lOeq) ^riD^.T100 °CX»6mfflM 
WLtz 0 KfcU&mzm ^ffiO^7K^(50ml)^iD^. @#£3Sik tK. ^ 
*7-;K T^h>Tift#LT^ftfe@#(5.3g, 93%) £f#fc 0 

'H-NMR (CDC1 a, TMS)«5 6.7-7.5 (34H, m). all-H 

( 1 ) 9 . 1 (4 - (2 —T-7^)V) 7x-;l/) - 9, 1 0-yt Kn 

4^-9. 1 0-^th'D7>F7t>©^ 
T;U=f>#ffl^T. 2- (4-7'a=t7x^) ^7^b>(5. 4g, 19mmol, 2 
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.8eq) *mfr rJl^V (25ml) ^MtKTHF (25ml) 0^^lc^U> Kv-f 7-4 

$t(1.50mol/l, 14ml, 21mmol, 1. leq)£«-T. -20°C 1? 1 ftNSft L^- ^tl 
fcTVh^+y > (1. 4g, 6. 7mmol) ^AD^T-20°C t? 1 «fK> SSt? 3 ftHtttt 

L . — B&ifcS t o R^#^d tet&fiWfrfbT > =e — a jfigfo (20ml) £ ftn * T£ 

CtzmW^ZMls, ?K *9J—)^ T-te h >T^#L-cefe@#(3.7g, 91%) 

'H-NMR(CDC1 3 , T1S)S -0.20 (2H, s), 5.76 (2H, dd, J=13Hz, 7Hz), 6.2-7. 
7 (26H, m), 8.43 (2H, d, J=8Hz) 
(2) 9, 1 (4 - (2—r-?3-)D 7i-;W 7>h7t> Mb&*&f 

3) <o^m 

9, 1 (4 - (2-t7f^) 7x^) - 9, 1 O-i^tKn^^ 

-.9 , 1 0 - V t: K a T > h 9 -fe > (3. 5g, 5. 7mmo 1) (80ml) (CjKtS U 57 

% «fcd-fbzK*i*a5iil. 0. llmol, 20eq) ^P^TIOO TCTf 7 B$WH»*Ute. 
m^\z.m <XffiO^7K^(30ml)^iD^> @#S:5SiJ> ;K T 

•trb>T?^#LTefeS#:(3.3g. 98%) £*#fc 0 

'H-NMR(CDC1 3 . TMS)5 6.7-7.5 (30H, m). all-H 
tri&m 9 «b£i» 2 5) 
(1) l-(2, 2-^7x-;i/H^l/) - 3, B-y^o^^V©^ 

7fl/3fV3MBSn^ 3, 5-v?7*nt^>X7/l/ft K (12. lg,46mmolK ^7 
i^;u^^;l/jjNX^>Kv?Ji^;K15g, 49mmol, 1. leq) &:DM S O (60ml) lz*Mfr 
L> * U A t -7 h*v/ K (6. 2g, 55mraol, 1. 2eq) ^PMrf oJP^T. Sfi"^ 
9B£|8MJWfcU -WiLfc» £j^£^te7K(60nl)£;&nx.. ^i^;K250ml 
) Tf*6W. (iOOmol) . taia^7K (50ml) "e^t#> flffllv 

WStTS»^/^ifc. ^*7A^n7h/77>f (*> 

3 6 
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4.0g,749fl Sr#fc. 

■H-NlflKCDCl s, IMS) 6 6. 80 (1H, s), 7. 03 (2H, d, J=2Hz) , 7. 3-7. 4 (lift m) 

(2) l-(2, 2 -i?7 x^;l/H-;l/) - 3 - 7 x^;l/- 5 - ^nt'OifV 

7^3'>IfflIT, 1 - (2, 2 -v*7x^t'^l/) - 3 , 5-^7*a^ 
>-fef >(7.0g, 17ramol) > 7 ^-;l,7Ka >@K2. lg, 17mmolK fb7 + X (b'J7 
x r:M7 7^ >) ^7 i^7A (0) (0. 4g, 0. 35mmol, 296Pd) £ h > (40ml) 
itfrU 2M» h U •7A7K^(25ml, 51mmol, 3eq) £ flO^T 10B#r B 131^ L 
. -Mllfc, W$l«£#itU ^^7K(30ml)t?^. Si7^^7^ 

7on*?» T?«»l,TS6«-ttia9& 56%) £?#fco 
'H-NMR(CDC] 3 , TMS)0 6.94(1H, s), 7.1-7.5 (18H, m) 

(3) 9, 1 (3- (2. 2-*^7*=.;Hf— ;W) 7x-)V-5-7x 
- 9 , 1 0-^tFa + ->-9, 1 0-7t Fo7> h7t>©^ 

l- (2, 2-^7x-;l/H-;l/) -3-7i-;l/-5- 
7d^>^> (3. 9g, 9. 5mmol, 2. 7eq) h ;i/X y (20ml) ^»THF(20ml) 

c^^sfiz^u Fur**/* ? j-frm-e-wcizfiimLtzo zniz 

n-y^^y^^A/'v+tvMd. 60mol/l, 6ml, 9.6mmol, l.Oeq) *iO*.T 
„ -20t^ 1 B#F^t#Lfco itlliiTV b7+; >(0.7g, 3.4mmol) - 

20°c^iB#rHi. £&^7.i$ifflSi#u -tobl^o ELmm'Smzmmt&ikT > 

^- ^A7j<^ (50ml) £2)D;LT9c?£$-^ «Jf £3®tU IS^P^i^TK (30ml ) "T? 

m&.lzVW=>* 9 > + 3%^ 9 J— IV) T?SIt"C^ife7 : &/l/7 7X 
®4£(2.0g, 67%) 

3 7 
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■H-NMMCDCh, m) 6 2.56 (2H, s), 6.5-6.6 (4H, m), 6.8-7.4 (34H, m), 
7. 41 (4H, dd, J=6Hz, 3Hz), 7. 71 (4H, dd, J=6Hz, 3Hz) 
(4) 9, 1 O-tfx (3- (2, 2 - v7x^t^) 7x^-5-7* 

9, 10-tfx(3-(2, l-w 7x-;i/-5-7x-;i/ 
)-9, 10-ytKn+i/-9, 1 0 - v 7 1 K a 7 V h 7 1 > (2. Og, 2. 3mmol 
) £@£M(25ml)l;:^U «fc-Mb# U 7A(1. 5g, 90mmol, 4eq) ^^D^--C3B#F^ 

. zk. T-feb>r^#L-cafe®#a.4g, 73%) £t#f£ 0 

"H-NMR(CDC1 3, TMS)S 7.2-7.4 (42H, m), 7. 65 (4H, dd, J=7Hz, 3Hz) 
3<D@#(1. 4g) £380 0 C/10- 6 Torr-t? 1 mm^mnBir & Z. t t,z £ O^ftfeS 
#(0.8g)^#A: o 

FDMS, calcd for C 66 H 4 6=838, found m/z=838(M + ,4) 
A max, 398, 358, 306nm (PhMe) 
Fmax,416,435nm(PhMe, ^.ex=395nm) 
Eg=3. OOeV 

Ip=5. 87eV(51Y/eV, lOOnW) 
Tg=130°C 

1=TJ»J 1 0 2 6 ) 

(1) 1- (2, 2-S?7^;Hf— ;iO - 3- (l-^-7^-;l/) -5-7*a=& 

7;u=f>#fflMT. l-(2, 2 -i^7^^;Hf^;u) - 3 , 5-^7*0^ 
>-fe*>(8.3g,20nunol) . 1 -7^7 ^ >4<a >^(3. 4g, 20mmolk rh7^7> ( 
b V 7 -7 >) ><9 2? 7 A (0) (0. 46g, 0. 4mmol, 2%Pd) £ b il^x > (5 

Oml) izmfrls, 2M»h >; 7A7K^(30ml. 60mmol, 3eq) ^D^TlOBtP^ 
»SSU -WILf:. «US£t^U ^P^7j<(50nil) »^?** 

3 8 



WO 02/38524 



PCT/JPOl/09659 



10% v?^Dn>^» l?ffSiLTSfe7y7X$M;(5.5g, 60%) &mtz 0 
'H-NMUCDCU TMS)5 6.96QH, s), 7.1-7.6 (18H, m), 7.8-7.9 (2H, m) 

(2) 9, 1 0-tTX (3 - (2, 2 - ^7x^/Hf^) 7^;b-5- ( 1 
-^-■7^;P) ) - 9 , 1 0-i^kKn*5/-9. 1 0 -$> b KnT> h 9-b>© 

T^v^fflMT. l-(2, 2-i?7x5-;Hf-;l/) -3- ( 1 
) - 5 -y'a=E^ >-tf > (5. 5g, 12mmol, 2. 7eq) &&7K h ;loc > (30ml) <h^7j<TH 
F(30ml) ©S"&$g#£?tfrU K^-TT-fX/y ?/-;l/*T??-30t {Z^SPLfc 
e £ftten-7^;uy^i*/^*if>^(1.60mol/], 8ml, 13mol, 1. Oeq) 
^□x.-T > -20°C T* 1 ^TO^b/io ZtUzT >>7+7> (0. 9g, 4. 4mmol) £ 
flD*v -20°C-e 1 B#K. ^aT?7i#|B|»#U -Wtll/c J&8B£4b&teffl 
^bT>^-^A7X^(50ml)^D^.-C^^^ WI: ; 51L> iSfP^fe*. 
(30ml) -Zffifr^ ffiWt*7* 9 s*7 2*~C&m, M*Utffet^/^|#feo 3tl 

•^an^V) «ltafe7 : e^7 7X@ft(2.7g, 63%) £?#fc 0 

l H-NMR(CDCl8. TMS)<5 2.56 (2H, s), 6.5-6.8 (6H, m), 6.9-7.5 (36H, m), 
7.6-7.8 (8H, m) 

(3) 9, 1 O-h'x (3 - (2, 2-v7x-;i/^) 7x^-5- (1 

-i-y?)u) ) 7>h7t> ab^2.6) (o-gm. 

9, 1 0-^7 (3 - (2, 2-^7x-;Hf-;i/) 7x^/b- 5 - 
7=f-)V) ) -9, 1 1 0 — V s b K a T > h °7 -fe > (2. 7g, 

2.8mmol) &Ifc®K30ml) U «fc -Mb* U A (1. 8g. llmmol, 4eq) £#Q;i 

x 3 Bf nosti* Lfco %mm&mz5Q% *x7^ >^tk?« (40mi) *in^.T^?s$ 

-£> @#£3Eik 7K. y^y-JK T-b b>^#LTefe@*(2.0g, 78%) * 

3 9 
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l H-NMR(CDCl 3 , TMS)S 7.2-7.5 (40H, m), 7. 7-7. 9(1 OH, m) 
Z(DW\M2. Og) £400 °C/10- B Torr-e 1 B#H#3a*8H-£ £££ «fc 

FDMS, calcd for C74H 50 =938, found m/z=938(M + . 100), 469(M 2+ ,6) 
A max, 398, 377, 358nm(PhMe) 
Fmax, 418, 436nm (PhMe, A ex=395nm) 
Eg=3. OOeV 

Ip=5. 86eV(34Y/eV, lOOnW) 
Tg=132°C 

Sj&m 1 1 UttrW) 3 3 ) 
(1) 2-t-7^;l^-9, 1 0-t*X (4 - (2, 2-v7i^b*^) 7 
- 9 , 10-5?kKn4r5/-9, 1 0 - v^t Ka7> h7t>©M 
7^3'>»fflIT, 4- (2, 2 -i^7^-;Ut:*-;p) -7* a ^> -if > (5. Og, 
15mraol, 2.6eq) (25ml) £M7KTHF (25ml) ©^^(z^U 

F7-f7^^/^ ? /-;U^T«-40r t^£PLft 0 i^^/V'Jf^V^ 
-9->^(1.60mol/], 10ml, 16mmol, 1. leq) £#D*-T. -20 o C"e 1 mmmWLtz 
0 3tl(C2- (t-7>;ix) T> h7 + ;v'(l. 5g. 5. 7mmol) £^D^-> -20°C-e 

^7K^(50ml)£iO^T^$-a:. #BBJ1&3&U IS^ti7K(30ml) Tfft^ 

g, 75%) zmtzo 

'H-NMR(CDC1 3 , TMS)S 1.29C9H, s),2.65(lH, s),2.71(lH, s),6.68(9H, s),6 
.84(2H, s), 7.1-7.4 (23H. m), 7.5-7.7 (4H, m) 

4 0 
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(2) 3-t-7*^-9, 1 (4- (2, 2-V7 V 

r>K^-feV «b^3 3) 
2 - t -7>;u- 9 , 1 0 -tfx ( 4 - ( 2 . 2-^7!-;l/^;l/) 7xz 
}V) - 9, 1 0-v?tKn4V-9. 1 0 — h K a T > h 7 -fe > (3. 3g, 4.3mm 
ol) %KSK30ml)£?g;frU U «7A(1.9& llmmol, 2. 7eq) *X7^> 

^ h l7j<fDt?(0.6g, 5. 7mmol) 2B#H»#Lfco ^JcSS"^* 

aS'k 7k. **7-;K T-feh vr^^LT^fe@#:(2.8g, 88%) £Sfc„ 

'H-NMR(CDC1 3 , IMS) 5 1.28 (9ft s),7. 14 (2H, s). 7.2-7.5 (30H, m), 7.6-7. 
7 (5H, m) 

dtf>@#;(2.8g)£360 "C /10- 6 Torr-e 1 mf^mmUir & Z t \z £ «3&ftfe@ 
&(2.2g)£|#fc 0 

FDMS, calcd for C 68 H 46 =742, found m/z=742(M + , 100), 371 (M 2 + ,4) 
A max, 397, 379, 360, 310nm(PhMe) 
Fmax, 450nm(PhMe, Aex=397nm) 
Eg=2. 92eV 

lp=5. 71eV(39Y/eV, lOOnW) 
Tg=105°C 

1 2 (4tf>m 3 4 ) 
(1) 2-7x-;l/7>h7^;>©^ 
7;P=f>3?HSn% 2 -?dd7> h 7+ /> (5. 0g,21mmol) . 7i^;U7tfa 
(2. 8g, 23mmol, 1. leq) > h'JX (^^v? U t*>7Hz b » (0) ( 

0.2g, 0. 22mmol, 2%Pd) . 7 -y<k* U A(4. 4g, 76mmol, 3. 3eq) fc^SKv^* 
-9- > (30ml) "{cJRW^ -fr. h U t -7'f/^X7 -f >/ h (661 0. 13ml 

, 0. 42mmol, leq) ^P^LT. 80°C T? 3 B#flffl«# Lfc 0 R/3S®^*5giJ U h )V 
> (100ml) Tift# Lfc. ^^^ffiffi^Jfi* (30ml) T«&#> WtWt V >>7Af 
I8fflk *ffiK«SL-cftfeB4*«:»fc. zfrfcaH-x* y-;PT(50ml) LT 
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Hfeia#:(5.2g, 87%) £f#fc„ 

'H-NMRCCDCls, TMS) 5 7.4-7.6 (3H, m), 7.6-7.9 (4H, m), 7. 98 (1H, dd, J=8H 
z, 2Hz), &2-8.4(3H, m), 8. 50 (1H, d, J=2Hz) 

(2) 2--7^^;U-9, 1 O-tfX (4- (2. 2-^7!^^) "7 * 
~;U)-9, 1 0-^bKo4">-9, 1 0 -V t KnT > h 7-fe>©##c 

T/^Vfi^ 4 - (2, 2--5>"7*— ;Hf-flO 7n=E'*V-tfX5.0g, 
15ramol, 2.6eq) &$£7.K h (25ml) <hM7KTHF(25ml) ©tB£*jftfc:»;fr L N 

-9->^(1.60mol/l, 10ml, 16nunol, 1. leq) S^D^T. -20°C T* 1 B#p B ^# Ltz 
o £tU£2 -7xi/l/7> h7^y XL 6a 5.6mmol) £JD** -201C X' 1 B#F^ 

m(50m\) *1m?LX$3£i$ It, mmmZZML, i^n^7K(30ml)-e^c^ m8t* 

t^^-tf-v + i^ -effiaL,TefeT=&^-7TX@#;(2.3g, 52%) 

tCo 

'H-NMR(CDC1 S , TMS) 6 2.75 (1H, s), 2.78 (1H, s). 6.68 (8H, s), 6.83 (2 
H, s), 7.1-7.7 (31H, m), 7. 90 (1H, d, J=2Hz) 

(3) 3-7 *.~)l>-9 , 1 ( (4 - (2, 2-y7x^^) "7 
x^;b) 7>b7t> (^#13 4) <0^j£ 

2-"7^~;U-9. 1 0-t'x (4- (2, 2 - y7 7^-;p 
)-9, 1 0-«tKD*5/-9. 1 0 -i^b b*aT> h 7t>(2.3g, 2.9mraol 
) £MK20ml)U:^frU «£ -Mb* U -7^ (1. 4g, 8.4mmol, 3eqk *X7^>1 
th'J-)Al TkMKO. 4g, 3. 8mmol) ^riJD^T 1 Btf^l^L/So a&S^^ 
S>k zK, **7-;W T-feh>T^#LT^feEl^(2.1g, 95%) ^r#/c e 

'H-NMFKCDCl 3 , TMS) 6 7. 14(2H, s), 7. 2-7. 5 (39H, m), 7.87 (1H, s) 

4 2 
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ZOmW(2. lg) £370 °C/10- 6 Torr-e 1 m?mWM%k-?Z> Z tiz£ 9$3tfe@ 
#(0.9g)£*#fc o 

FDMS, calcd for C 6 oH4 2 =762, found m/z=762(M + ,100) 
Araax, 409, 388, 370nm(PhMe) 
Fmax > 453nm(PhMe, A.ex=409nm) 
Eg=2. 85eV 

Ip=5. 70eV(14Y/eV, lOOnW) 
Tg=114°C 

^j&m 1 3 at^m 4 1 ) 

(1) 9- (4-7'n€7x-;l/) 7Vb7 JzXD-afll 

T^V^ffl^TK 9 -T > h7-b>!^D >|£(11.8g, 53mmolK 4-3— F 
7u=E^>-fef >(16. 5g, 58mmol, Lleq)>fb7 + ^ (MJ7x^*X7^> 
) ^7^7^ (0) (1. Og, 0. 87mmol, 1. 5%Pd) £ b /U.x V (160ml) t=»fr U 2M 

b x ) A7K^^(17g, 0. 16mol, 3eq/80ml)^Dx.-C10ra^t/c o 
JB£#mU 5957K^b-^h U -7A7K^(100ml). f&*Q:^7K (50ml) ^ 
^^^7A«, ^®*LT^fe@#:£t#^„ b;Ui>(30ml) 

^ ggn L-tefeis««r 0 dog, 57%) *mz 0 

'H-NMR (CDCU, TMS) d 7.2-7.8 (10H, m), 8.0-8.1 (2H, m), 8.49 (1H. s) 
( 2 ) 9 -7*0^- 1 0 - ( 4 -7'Dt7i-W T > h 7 -tr > 
9 _ (4_7 , D t7i-;i/) T> h7-fe>(6.3g, 19mmol) &MzKDMF (100ml 
)£$gfrU NBS(3.7g, 21mmol, 1. leq) CD^7j<DMF^(15ml) £iqx.T. 

^&T*7B#iM#U — B&ifcBLfco ^m-S-^*7K(30ml)-e#|RL. 

S'k J/ ?/-^-?&#LTjffe@#(6.0g, 77%)£f#/c 0 

'H-NMR (CDCh, TMS) d 7.2-7.8 (10H, m), 8.60 (2H, d, J=9Hz) 
(3) 9- (4- (2, 7x-^) - 1 0- (4- (4- 

(2, 2 -v7^-;Ut:'-;U) 7i-M 7i-;i/) T>h7-te> 0fb&«!l4 1 
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) <D^j& 

r^^VfUT^ 9-7*n^-l 0- ( 4 -7'nt7x-^) 7Vh7t> 
(3.0g, 7.3mmol). 4- (2, 2 -v*7 *-;Hf-;iO 7 *-;P#o >^(5. 7g. 
19ramol, 2.6eqk fh74X ( b U 7 x^;WX7 -f » MO) (0. 34 

g, 0.29mmol, 2Wd) & h (60ml) fcJKH U 2 M&g^ h 'J 7 AtK^(6. 0 

g, 57mmo], 3eq/30ml) £}&D;fr. 10B#|ffl»SS Lfc. KJ&Sg^ & 5 Bfl U Ml/-* 
zR. ^ ^ y-;i/T??5t^L-r»fe@4*(4. 5g) £#fc 0 ztiZffiM h (50m 
1)C»SU ^JMU h;Ui>-e^LT^fe@#(3.9g, 70%) ^rf# 

tz 0 

'H-NMR (CDC1 3 , TMS) d 7.0-7.5 (34H, m), 7.6-7.8 (8H, m) 
±T^#^tl/c@#(3.9g)^380 °C/10- 6 Torr^2B#f^#*i|SM-t^^^^J: 0 
. $ftfe@&(3.3g) 

FDMS, calcd for C 60 H 42 =762, found m/z=762 (M + , 100), 381 (M 2 + ,7) 

lmax, 397, 378, 357, 323nm (PhMe) 

Fmax, 442nm (PhMe, lex=397nm) 

Eg=2.95eV (PhMe) 

Ip=5.62eV (lOOnW, 32Y/eV) 

Tg=120°C 

<&mm 1 4 Ut&M 4 2 ) 
(1) 9 - ( 3 - ( 2 , 2 -^7x^t^;u) 7^-/0 - 1 0 - (4 - ( 3 
- (2, 2-^71^^) 7x^) 7xiil/) 7>b7t> Offc^tU 
2) 

T;u=f >»HSIT^ 9 -7*0^6- 1 0- (4-7*D=e7x^;l/) r>h^-fe> 
(3.0g, 7.3mmolk 4- (2, 2-i?7x-;l/t^;l/) 7 * -frtfu >K (6. 6g, 
22mmol. 3eq)> fhv + X (HJ7x-^*X7-f>) 7 -V 7 A (0) (0. 34g, 
0. 29romol, 2%Pd) £ h ^ > (60ml) tzjffiffi U 2 Mj6fc®^ h U 7 A7j<^ (7. Og, 

4 4 
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66mmol, 3eq/35ral) ZtoZX^ \0mfflMWLLtz o EJE&^fcfc^JBllU 
„ 7j<. ^ ^7-;bT^LTFcfe@#(1.4g, 1 st crop, 25%) & fflz 0 hW^h 

S'lL. ^t> + y?DD^ ^>T'^LTefeEI#:(3.3g, 2 nd crop, 59%) £ 
Iffco £ ftfcffi*§H (3. 5g) h > (40ml) ClA&B U 3B'J U 

h LXtm&ffiWtt. 4g) £t#fco 

'H-NMR (CDC1 3, TMS) d 7.1-7.6 (32H, m), all-H 

±.~?mhntzmfo (2. 4g) £380°C/10- 6 Torr-?? 1 Bf f^mmmBrt -i, Z. blz& V) 
. $tJffe@#(1.9g)£*#fc 0 

FDMS, calcd for C 6 0H4 2 =762, found m/z=762 (M* , 100), 508 (imp, 2), 381 
(M 2+ 7) 

lmax, 397, 377, 357nm (PhMe) 
Fmax, 423, 436nm (PhMe, lex=397nra) 
Eg=3.00eV (PhMe) 
lp=5.77eV (lOOnW, 17Y/eV) 
Tg=108t: 

isf&m 1 5 utsm 4 3 ) 

(1)9 - (4-*;P;/l/7x-;l/) 7 > h- 7 -t? ><2"b 

7^3*>mT, 9 .-"/n=ET> b7-fe>(3.9g, 15mmolK ^-^)VX)V7 
a.=.)U^tiym(2.5g, 17mmol, 1. leqk "7 >yft7J U ? (3. 2g, 56mmol, 3eq) 
. h U X ( > v? U fV7 -b h > ) vA7 A (0) (0. 07g, 76mmol, l%Pd) £ 
fcttfcT H F (25ml) fc&ffi U h'Jt- T^b* X7-f>/b ^ >»?ft (66%, 0. 
06ml, 0. 2mmol, 1. 3eq to Pd) &tja%.X\W&HSMWLLtZo R^S"n%^7K(50ml) 

„ Y^x-y (i50mi) mmm*ftWL, mm^7um\)xm^, mm-*? 
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g, 78J0*»fc. 

'H-NMR (CDCls.TMS) d 7.3-7.7 (8H, m), 8.0-8.1 (2H, m), 8.10 (2H, d, J= 
8Hz), 8.52 (1H, s), 10.18 (1H, s) 

(2) 9 1 0- ( 4 -*/b5/l/7x^;l/) TV hv-fe 

9- (4-*/l'$;l'7x-;l/) TV h7-feV(3.3g, 12mmo]) (40m 
DteJRBU NBS(2.3g, 13mmol, 1. leq) ©MtKD MF^(8ml) ^flO^T. 

S'k * ^y-^T*^trHfe@#:(3.9g, 9090&*#fc. 

•H-NMR (CDCh, TMS) d 7.3-7.7 (8H, m), 8.10 (2H, d, J=8Hz), 8.62 (2H, 
dd, J=8Hz, 2Hz), 10.19 (1H, s) 

(3) 9 1 0 - (4 - ( 2 -7i= ;Ub?-/U) 7i-;b) 7>h7t 

9-7'a^E-l 0- (4-*;i/?/l/7i-;I/) Tvhv-tz 
V(3. 9g, llmmolK ^ V^7.x^;K3g, 13ramol, 1. 2eq)£DMS 
O (25ml) t£M?§ U * 'J 7At-7*h + v/ K(l.6g, 14mmol, 1. leq) *ti\\x.X^ 
&T?10B#|BJflH*|iU — mifrW.Ltz 0 ^^^*7K(50ml)-e#3iRU. h;Ui>(3 
00ml) T^ft. W*|]l&7K(50inl). f&ftl:irtk7K (50ml) 

fe£M*if a (4. lg, 86%)^#/-c 0 

'H-NMR (CDCU, TMS) d 7.2-7.8 (17H, m), 8.60 (2H, d, J=8Hz) 

(4) 9- (4- (2, 2 -$? "7 bf-;iO 7x^) -1 0- (4- (2 

-7^~;n^-;u) 7*.— ;iO Tvh^-fev «b^ti4 3) e>#j& 

T;U=i*>S?iamT> 9-7'n^-l 0- (4- ( 2 -7 ^^;Hf^;b) 7x^ 
;lO 7 V h^-feV(3. lg, 7. lmmolK 4 - (2, 2-^7x^;l/k^) 7^ 
;^n>g(2, 4g, 8.0mmo], 1. leqk xb^** (f'j7x-^*X7^) /<? 
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7 V V & (0) (0. 16g, 0. 14mmol, 2%Pd) £ h > (25ml) \ztm U 2 MJftK^- h 
V ? AzMSift (2. 5& 24mmol, 3eq/12ml) *ijQ%.X^ lOftMSftLfc. 
£3B'J U 7R. ^ ^y-;UT^#UT^fe@#$r?#/Co ^n&Mi h;loi> (50m 
DlliiBU ifctf^. 3JB>j\ r;U^VTft^LTSfcftfe@#(3.8g, 88%)£7#fc 

o 

'H-NMR (CDC 1 3 , TMS) d 7.14 (2H, s), 7.3-7.8 (32H, m). 
±-?m*>tltzmW(3. 8g) £340"C/10- 6 Torr-<? 1 BtPellOTtSg-f 3 C £ <fc 0 
, SMtfeBtt (2. 9g) 

FDMS, calcd for C 48 H 3 4=610, found m/z=610 OP , 100), 305 (M 2+ 5) 
Imax, 398, 379, 360, 313, 304nm (PhMe) 
Fmax, 445nm (PhMe, lex=397nm) 
Eg=2. 94eV (PhMe) 
lp=5.68eV (lOOnW, 12Y/eV) 

mmm 1 

25mm X 75mm XL 1mm W-O) I TO^Ilg#§#7XiS (^vf^ «y ?ttM 

^m@$rS-9 J:-9^L-CJ3iH60nm©N, N' -tfX (N, N' -y7i-Jb- 
4 -T5 /7x-il/) — N, N-y7x^l/- 4 , 4' -^7^-1, 1 ' - 
hT7i-;HR (J*TF> TPD 2 3 2i) MLfc, 3CTPD 2 3 2K»d\ fH 

-©jEaaEAs tiESummm) t lttoi-^.o tpd 2 3 2«±iiw 
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